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(57) Abstract: Disclosed is a tetramine compound represented by the general formula (1) below. In the formula, Rl, R2 and R3 may 
be the same or different and respectively represent a hydrogen atom, a tertiary alkyl group having 4-8 carbon atoms, an unsubstituted 
aryl group, or an aryl group substituted by a tertiary alkyl group having 4-8 carbon atoms, and n is 3 or 4. The present invention 
solves the most serious problem of the conventional organic EL devices by providing a material suitable for an organic EL device 
wherein emission stability is required when driven at high temperatures. Also disclosed are an organic EL device containing such a 
tetramine compound and a method for producing such a tetramine compound. 
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IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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^f^ifeM (Tg) tt s ^W#:5mglr7;l'^7 , V^t;W^iU SH? 
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?fr*PU #^1 0°CT*3 5 0 < C*-ei?#jaL$*/t^O!Rf»3E'fbJ: Y), tf : 7Xfe& 
& (Tg) £r3fc£>fc 0 M*5mg^ei«ffiL, ^Stf* 

^15 OmL/m i n Lfctf* SH I H©TG-DTAgf Cty h U 
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bfc 0 iit&te, * b 7 '-MvM&fflfeWME - 1 8 5 5 
1 0mm©^$1^5J;M-3SftT, * ^-I©iaSFP- 

\a*s Wu&, tfrxm&fc (T g ) &m^tt&&ftzz.k&'V&lt 0 ft 
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mmn 1 

(HTM- 1 (D-£rf$) 

TirfT^y F2 0. 3g (O. 15^) £ 4 , 4' -t*3 — Klf7x=;i/ 

7 3. lg (0. 1 &S7kj^# y 2 2. lg (0. 16*^)> A 
S>2. 16g (0. 0 3 4^), n-K7>>3 5ml^U 19 0 — 2 
0 5°C-C1 0B#H9^J&£*fc o OOml "Clfitt} U 4^ 

»M (m#::^y^y/K *§8t?£ : f;kxy/i|i^=6/l) IT, N- 
(4' -3— Rtf!7^=y7V<) 7tbT=U K40. 2g (lRsp< 6 4 . 8%) % 
#fc D BbSfi 135. 0 — 136. 0 °C-Cfeofc 0 

N- (4' -3 — Ktf^^^U/l-) Ti? h7-9Kl3. 2g (0. 0 3 2* 
/1/) N N, N-v ? 7x^7^y6. 60 g (0. 0 3 9^), #l7k^c^# P *7 
i^5. 5 3g (0. 0 4 0*71/) ^.t^i^O. 45 g (0. 0 0 n — 

K7* > 1 0 m 1 Us 2 0 0 — 2 1 2 °C7? 1 5 H^SJfc $ itfc SJ^fifc 

0 Om 1 7?tttfc} U 4^#£WJI&*m, M£r$tfi LTt-Y /I/ 
t^£r#fc 0 ^/«%^y7^W3^6 0mH'iiL, Tklml, 

8 5 %7k®$ik% y «7A 2 . 64 g (0. 0 4 0*71^) ^^JP^ N 1 3 0 ° C -CTJIlTk 

^?bfc 0 7J^«^tm yr ^/^r^— /^©5feiK h/^^2 5 omi-c 

i/y^/K $£flt?£ : h/^^/ / n-^=3r-^^= 1/2) LT, N, N, N' - 
Y^) ~7 au=-)V- A, 4' -^7^1f7x=M0. 5g (JR*7 2. 2%) £r 
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N, N, N' -M)7x^;l/-4, 4' -i>7U t'7i-;V8. 80g (0. 
0 2 1*;V), 4, 4" - a - K- p - f;i^7 x =/U 5 . 00 g (0. 0 1 * 
i*»P!)^3. 90 g (0. 0 2 8^), i|0. 3 2g (0. 0 
0 MMffiim^- V V <7i* 0 . 30 g (0. 0 3^), n-Kf*yiO 

ml£r?Jll^U 19 5~2 10°Ct3 0B^M$*fc o E.J&£.&Mo& V fr^l/ 

4 5 0mi-eitnu ^mft^mmmmk, mmzmrnvt^ mmm^^^y- 

/U6 0m.l Srj&B&TiIitff U iRgi^iBSrfTV^iteftSrW/Sio 

0m 1 4 5 0 C*t?^bfc D ijsg^^vH 0 0ml IrITU & 

W^fTV^, S£ N, N' -tf* (4-^7*^7 5/^7*=^- 

4' ->fyl^) -N, N' -^7x*/V-4, 4" -^75y-p-r/V7**;P 
« N #* 5 . 7 3 g „ I» 5 3. 0% HPLC 97. 7 o 7c 0 ^tH 

tt N ^^^^n^bti^l : f P # <?VK &Mi ?S : h^^^/n 

^f-^-^l/l) tT, N, N' -If* (4-v ; 7x^^7 5/lf7x^^- 
4' — -Y/k) -N, N' -v ? 7*=-/l^-4, 4" - ^7 5 / - P -f^7 * 
4. 7 5g (HPL CltS 10 0. 0%, Z> 7 J*fii$UVL&8 4. 8%) £r#fc„ 

16 4. 8°C-t?feofc 0 NMR^tf, Tci^ff, IR«J:!)M 
Op^&fxfcofc, TciMtfWWi'JT'feSo ^* : M^t8 8. 9 2% 

(safete 8 9. 11%), tk* : mmu 5 . 7 8 % caiMi 5 . 56%), mm 

m$£tiL5. 0 7% (SMHB5. 3 3%) D NMR^ifO^m^mT^ji 1 ? T?*>o 
fc 0 7. 629ppm(4H) s 7. 545-7. 449ppm(12H), 7. 
313 — 6. 987ppm(42H) 0 

H*fe0!l 2 
(HTM- 2 <£>-^$c) 

N- (4' -H— Ftf7*=-y /I/) 7tb7-U K16. 5g (0. 0 4 0* 

/W) N N — ( 4 - fcf 7 * V As) -7^1)711. 8g (0. 048 s MtK 

$Lm%Vt7J*S. 3g (0. 0 6 0 SB/Is) RtfMffi 0 . lg (0. 0 0 2^), 
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n-Kf^yiOml^U 2 0 0~2 1 2*Ct'l 5^M$*fc 0 Ki£ 

^/^^*#fc 0 t-f;^!|tt^ y7 5^r;V3-^6 Om 1 tilfU, 7K4m 
K 8 5 %7kBilk$> y ^ 4 . 00 g (0. 0 6 ^riPx, 13 0°C^? 

^H7K^?bfc 0 TK^^^-t?-^ yT ^VT;^^ 7^©5fef£ N ^xy2 5 0m 

ft:VJJ*^/K ^8t?R : h/^^/n-— =3ri?-^= 1/2) IT, N- (4- 
tf^cc^P/V) -N, N' -v>:7^=/V- 4, 4' -^7?;^7x^;H5. 
2g (Jftip7 7. 8%, HPLCM97. 0%) £r#fc 0 ^1112 6. 6~ 
1 2 7. 4 0 CTfcofc 0 

N- (4 - If :7^= y /^) -N, N' -*J"7^~)V- 4, 4' -v^T^/tf 
37^^/1/ 1 1 . 08 g (0. 0 2 2^), 4, 4" -^3^K-p-^7* 
= 71-5. 00 g (0. 0 1*710* !J >)A4. 14g (0. 0 3 0^ 

J^.mffiO. 3 2g (0. 0 0 5^), n-Fr^yiOml^U 19 
5 — 2 1 0°CT3 0H#^S^^*^ o YJV^A 0 0ml "trttm U 

tU P^5l-5iiSrtTV^m^0 e B^t#^ o &fc£iH& b7^^5 Om 1 

4 5°C^T^^bfc 0 l^tx^/H 0 0ml ^STU (Htff&fTV^x 

N, N' — If* [4- (4-tf7*=!J;l'-7x^;l/75 /) fcf:7 a^/V— 4 ' 

-^7^] -N, N' -^7^=7^-4, 4" -v»T ^ / - p -TVl^^^Wi, 

#17. 9 1g,M65. 7% HPLCM96. 6%^feofc„ 

ijtiflte, 77^^ n^r bid «fc Q (M^v-y^^vK ^Id* : f>7l^^/ 

n _^d^f-^= l/l) LTs N, N' -If* [4- (4-tf7^=y /l/-7s 
=;k7^y) tf^cn^k- 4 ' --Y7V] -N, N' -^7^=7^-4, 4" -V s 
7$7-p-T^7x^4. 30g (HPLClSlOO. 0%, 
^5 6. 3%) 3r#7c 0 Hfcj&«\ 1 8 9. 3 0 CT?feofc: 0 NMR^t, tc*^ 

: SISfi 8 9. 9 8 % OMlt 8 9. 8 2 %), tK* : S'J^'fift 5 . 6 1 % 
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mtmrn 5 . 5 3%). mm m^m 4 . 3 5 % mmu 4 . 6 6 %) „ nmr # 

tff ©3fe*ra£JLT©Ji 5 -C*>o/L„ 7. 6 3 7 p p m (4 H) N 7. 5 9 4- 7. 
3 8 8 p pm (2 4Hh 7. 3 2 8- 7. 1 6 0 p p m ( 3 4 H) „ 7. 073 
-7. 025ppm (4 H)„ 

(HTM- 3 <D-gr&) 

N- (4' -3-Klf7x^!J;V) -rth7-P K2 0. 7 0 g (0. 0 5 
0^e/V) N 4-tert-7W7i^7^13. 50g (0. 0 6 0* 
/U) N MfrMWlX V 7^1 0 . 40g (0. 075 ^.t>^«0 O . 2 O g 

(0. 0 0 3^), n-Kf*yiOml^i^U 20 0-212^15 
i^MSJfS^^^io Rl6^fift*bSr b/^^2 o Om 1 -^ttffiU ^t&^Sr*B'JISfe* 

mltfSU *5ml, 8 5%*»ft*P5'A5. 00 g (0. 0 7 5^) 
WH^2 5 0mlT?iWU ^TttlJiSr*^ ^bT^bfc 0 

1/2) LTv N- (4-ter t-T'Wi^) — N, N' -v^^^/l/ 
-4, 4' -v?7^7t'7x-;H 8. 8g (iRSp 7 3 . 5 % s HPLCffit 
9 8. 0 %) &#7c 0 BBuftf* 125. 6-126. 6 °Ctrfeo fc D 

N- (4-ter t-7'Wx^) -N, N' -V"7 4, 4' 

-i?7 5;if7a=^ll. 50g (0. 0 2 2^), 4, 4"-v ? 3— K~ 
p —*r;V7 au—)V 5 . 0 0 g ( 0 . 0 1 =^jV) > ^7K^^^7 y # A 4 . 1 4 g 
( 0 . 0 3 0 s 0. 32g (0. 005 ^JV) „ n - K"7*^7 ^ 1 0 m 1 

&m&ls, 19 5~2 10'Ct3 0NF^§*fco 0 

Oml -cam U ^*#3:iltB'JBfc*«s ««S:*iMlUfco lll};:^/^6 
Om 1 SrJn^.T**f U ^l^il^V^fifi^^^o ffi^^r h/^V5 Om 
1 T3Safe*8#¥^ 4 5°C^-t?^Lfc 0 mm^^l OOml SrMTU ^*t«t 
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ff\f\ t£&&ft1t a N, N' -\f* [4- (4-t e r t - ~?<f-}V*?~7 en =-;VT 

*/) 4 ' --f/l^] -N, N' -v^^^/V- 4 , 4" 

-p --^/V^^^/Wi, #*6. 7 0g, flX*5 7. 5%, HPLCM9 5. 

6 

n .driJ->-= 1/2) LT> N, N' - fcT:* [4- (4- t e r t --ff-tV*? 

V o^=^;vt 5 y) lf^^^/v-4' --f/v] -N, N' -^7i=/V-4, 4" 
-i?7^/-p-f^7i^4. OOg (HPLCiS9 9. 9% N #^Affr 
J4^*6 2. 5%) &#fc„ jtt£B\ 2 0 9. 5°C-efeofc 0 NMR^ff, 5n» 

: M^it 8 8. 9 6 % (SttHB 8 8. 7 7 %). TkSf : PJ^jt 6 . 6 5 % 
(SI8HE6. 4 1%), Mt:M^it4. 57% (3^4. 82%) D NMR^ 
^©^IMiJ^T^ii 9 T?feo/c D 7. 6 2 9 ppm(4H) N 7. 5 4 5 - 7. 
425ppm(12Hk 7. 283-7. 0 3 3 ppm (40H), 1. 317 
p p m (18 H) D 

MMM 4 
(HTM— 4 

N, N, N' -MJ 7i = ;^ -4, 4' -^7^ 7 \?7^~/U8. 1 0 g 
(0. 0 19^/Vk 4, 4"' -^3-F-P-^7t;V7i = /M. OOg 
(0. 0 0 8^/U) s m7ki%W£Z> V «>A 3. 90 g (0. 0 2 8*/V), ^0. 
3 2g (0. 0 0 5^E-/1/), mmW(.mi- h V t?^ 0. 30g (0. 0 3^), n 
- Kt*#^ 10ml ^H^U 195~210°CT*3 0 BtHOKJfc £ *fc 0 Rfc 

5 0ml -<?f|imu :^#£«JI&icf£, Itlriilfc„ 

iifti^^/-^6 omi ^pitiffu M.3\zm&ft^ffiM£h%nfr 0 n 

&Mi& 0 m 1 -Cjgfcfftgsfi?^ 4 5°C*t?^b/c 0 SM^f/H 0 0 

ml^lTU M*%f&ff^\ ^^r#fc c N, N' -if* (4' -v^a^/VT 
5;t'7x^-4-^^) -N, N' -^7^=/i/-4, 4"' -i?T^S- 
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p -^T^/l^^^/Wi. #4 5. 0 8g N JR^5 6. 4%. HP L CMS 9 
7. 5%T*fcofc 0 

*7A^ n-r He* tJJltSa : fJJtf^/K : h/wn^/ 

n _^^f-^= 2/3) LT, N, N' — fcT^. (4-^7x^75/^73:^ 
,1—4' — -N, N' -v>:7x~/k-4, 4"' -^TU-p-^7f 
^7x^3. 28g (HPLCM99. 8%, *7AtSl|X$6 6. 0 %) 

Sr#fc 0 Bkjftfc^ 17 3. i°c-efeofc 0 nmrMs 7c*^-|ifs i Ritta 

9 . 2 3 % (Sff^jjt 8 9. 4 9%), tK* : W^jjt 5 . 7 0 % Oifo^ 5 . 54 
%k mm : SI 5^4. 7 6% (a^j£4. 9 7%). NMRM©^tf^T© 
il^^feofco 7. 719-7. 639ppm (8H), 7. 555-7. 43 

7ppm(12Hk 7. 3 1 9 -6. 9 8 9 ppm(42H) D 



H1M5 
(HTM- 5 (Diirfst) 

N- (4' -3— Ktf^^^U^) -7t hT^ U K2 0. 7 0 g (0. 05 

0^/1/), N N N — tf .X 4 — 4 fls) T5^19. 95 g (0. 0 

6 0^/U) s iTKRi^^^l 0. 40g (0. 0 7 5 ^r/W RUmW 0 . 2 

Og (0. 0 0 n — KfTJ ^lOml ^T^-n L, 2 0 0~2 12°CT* 

1 5B#^^$*fc: 0 K^4^»£r 0 0ml "ettffi Tp^^iigiJ 

t s 7K5mK 8 5 %7K^Hb# !J <7 ^ 5 . OOg (0. 075 ^/U) % 

X.S i 3 o 0 c-e*P7K^?bfc 0 zkH^el^-e-i' yr ^^7^=>- 7t^©*fJK b 

/i/^^2 5 0mi fttwt, mmm&ykffi, eiutaiiLfc, i»im7a 

^ n-r HdJ; 19 MM (fe#::^y7J^VK : YtV^Z// n .3MJ-^ = 1 

/2) IT, N, N — tf .X (t J 7i^-4-^V) — N ' -7 au~>V- 4, 
4' -^75/^7x^2 4. 2g (ifc^ 6 9 . 9%, HPLCi|98. 
0%) &r#fc D Bfe^fr^ 145. 8 — 146. 0°CXh*ofz o 
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N x N- If* (tf ~7 a^=-jV — 4 —4 fls) — N' —*y^=-)V— 4, 4' —i?T 
5/ t'7x^;H 2. 68g (0. 0 2 2^), 4, 4 " — i> 3 — K— p —*r 
;V7 =c=.;VS . 00 g (0. O l^/Hs tTK^t^y ^^4. 14g (0. 0 
3 0^), »0. 32g (0. 0 0 5^^), n-Kf^yi Oml^I^U 
1 9 5 ~ 2 1 0 o C-? 3 OR^MSJfc&iirfco KJ&££j£4fc3r b/1^^8 0 0ml "Ctt 
ffiU «#£«JI&5fefJK «^&»«§Lfc:„ ^/-;H 0 Om II: 

^thwu ^m^n^^m^^nt^o v^^3 oomi i?i 

^ B e B^r#fc 0 N, N' -tf^[4- {If* (tT 7x=;w 4 -^/k) T$/} fcT 
4 ' -^/k]-N, N' - v ? ^^=/^- 4 , 4" -v^T^Z-p-^ 
;^7x=;l/ft, #*9. 43g s Ifc^ 6 5 . 9 % N HP L CMS 9 4. 7%"Cfe 

n -^^f->-= 1/2) LT S N, N ' -tf^[4- { M (lf7x^^-4- 
-Y/lO T^y} tfr7^~/P-4' ->f/l^] — N, N' -^7x^^-4, 4" - 
i>7^/-p-r^7x=;V5. 47g (HPLCMgl 00. 0% N 7J7^ft 
SftlR*6 1. 3%) 5r#fc„ It&fi, 2 0 4. 5°C-Cfeoyc 0 NMRM, 7^* 

!%m : mfeiu 9 0. 2 2 % mmm 90. 37%), tK* : mm 5 . 7 3 % 

(SNHB5. 5 0%), mm : Mfei&l. 05% 0SMMIB4. 13%) 0 NMR^ 
|f©^(i^T0ltn?fcofc 0 7. 6 3 7 - 7. 3 9 6 ppm(40H) N 7. 
336-7. 172ppm (32 Hh 7. 081 — 7. 029ppm ( 2 H) c 

Hi&M 6 

(HTM- 6 C7)^#c) 

N- (4' -H-Kt'7x=!)/V) -TH V K 2 0 . 7 0 g (0. 05 

0^e/l7) N N N N- tf^ (4 — t e r t -T'f/^x^/I/) 7^71 6. 88g 
( 0 . 0 6 0 „ M7kfikWt% U^AIO. 40g (0. 075 ^/V) RUM 
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*&0. 20 g (0. 0 0 3^), n-Kf*^l 0ml Srl^U 2 0 0 — 2 
1 2*C*C1 5f$WRJfc£itrfcc SJS4fiic#)^ b^xy 2 0 O m 1 T#tH ^» 

^3^8 0mlC*|U*5ml > 8 5 P !7 A 5 . 00 g (0. 

0 7 5^/u) $r^n^, 1 3 0 o CtriB7K^?bfc o tRI^I^T^ y7 5;v7;v=i 
-/HrS4t, h/^^2 5 Om 1 "Cttffl U #«SSr7K«a^ f^JI LTMt Lfc 0 

-^drfy=l/2) LT, N N N-tf^ ( 4 - t e r t - rf^;V~7 ^ ~;V) - 
N' - 7x^/U- 4, 4' - V s T ^ / lf7x-;I/2 0 . 21g (flX^ 7 5 . 
5%, HPLCM98. 0%) £r#fc 0 Bfejfttt, 16 1. 1 — 162. 0°Cl? 

N, N-tf^ (4-ter t-/f/V7i^) — N' —-y^=-;V— 4, 
4' —*JT% 7 tf7*=/H 1 . 7 8 g (0. 0 2 2 ^E-^h 4, 4" -^3 — 
K— p -f;l/7s=/V' 5 . 00 g (0. oi^e/uK MtK^^TJ U !7 A 4 . 14 
g (0. 0 3 0^), ^DO. 3 2g (0. 0 0 5^), n-K7^710m 

1 £:Ml^U 19 5 — 21 0°C-T?3 0B#^S^^*fc o SJtS&J*«>£: WV^^4 
0 0ml -Cttm U *«#«:it3iJ|&*0U bfc c MI^H^ * 7 -/P 
6 0ml Sran&Tiftflf U K5l^iSSrfTV^^Sr#^io MfH^r 0 
m 1 T?&Sfc8£fl¥^ 4 5°C^T«^bfc D gm^^vH 0 0ml ^ITU iHH? 
SrfrV^ lt^^r#fc 0 N, N' -tT^[ {If* ( 4 - t e r t -7f/V7x = 
^) T ^ 7 } tT7x=;l'-4' —- — N, N* - v 5 7 ai 4 , 4" -v> 
T 5 7 - p -f^7 * =/W3> #fi 8 . 22 g> IR$6 1. 1% HPLCM 
9 4. 8%ffeofc 0 



n-^^f->- = 1/2) LT S N, N' - If* [ { tf* (4 - t e r t -^^-}V 
y^=.;v) 7^/} lf^^^/V-4 5 --f/Kl-N, N' - v^^^/P- 4 , 
4" -^7^;-p-f;l'7x=;>4. 9 8g ( H P L C MS 10 0. 0 % N # 
7^ift^6 0. 6%) £r#fc 0 Mte, 2 15. 0°C^fcofc 0 NMR^ 
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h&o i%m : MfeiW. 8 8. 5 6 % (Sf^it 8 8. 5 0%), zKS! : MMiU 7 . 1 

8 % O^flt 7 . 11%), : . 3 1 % 0SiHBt4 . 3 9 %) 0 NM 

R^^ff^l^mfi^T^ii 19 Tfeofdo 7. 6 2 3 ppm (4H) N 7. 5 3 8 - 

7. 407pm (12 H) N 7. 275-7. 035ppm(38H) N 1. 31 
3 p p m (36 H) G 

Lfc D 



2 





HP L CnS. 


T g 




14^ 


HTM- 1 


10 0. 0 % 


15 1. 0 °C 


5 6 1. 2 °C 


16 4. 8 °C 


HTM- 2 


10 0. 0 % 


15 4. 5 °C 


5 7 2. 3 °C 


18 9. 3 °C 


HTM- 3 


9 9. 9 % 


15 8. 1 °C 


5 3 0. 7 °C 


2 0 9. 5 °C 


HTM— 4 


9 9. 8 % 


15 6. 5 °C 


5 6 8. 1 °C 


17 3. 1 °C 


HTM- 5 


10 0. 0 % 


17 3. 3 °C 


5 0 4. 5 °C 


2 0 4. 5 °C 


HTM- 6 


10 0. 0 % 


18 1. 0 °C 


5 2 4. 1 °C 


2 15. 0 °C 



< e l m^fDfpm^s <t xtft&mffi > 

i^ittwiu m^(Dmytm^ m^m^m^ &&&&&&&& vit 0 

Mbfc I TOm^^cl^^c9^7^SK^UV&^-y^^a^T*3a^a#-L 

^t»^tT, ^y7r- m, mm, tit, ^ti^etis Sitfci7^n^7= 

— U 2 . 0 0 K/ s e c Xfto fc 0 IE7L&AJS 2 5 n m N KlUi^g 

3 5nm, I^Hltt^l5 0 nm, ^5/77-|lnm, 4 . 
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0 O K/ s e c -C 1 5 0 nmStlflfc, £> ^^^fiV^Tft^^^^r^ b 

fc D 1 0 0°C(Dift?M^T^*5V>Ts 1 0 0 0 c d/rn 2 ©^^))^^ 

IE?L#^$t<^ LTHTM- 1 (R 1 N R 2 N R 3 = H s n = 3 „ St& = 16 4. 
8°C, Tg = 15 1. 0°C) OTL, UVW^lfct^UlTOS 

— U ^^iS^2. OOA/sectfiofc, JEHmAm 2 5 nm, TE?L$m^J! 
3 5nm, I? illlffl 5 0 n ^y^r— ®lnm, ^tt^j&g 
4. 0 0A/secT*15 0nmfT|*lfc„ 6> ©^fivv-f *L&J|^3: 

mt>*r\zmm^xftteiit 0 m^m^ m%te&mmm*xmm<D'®.*)m^% 

#ti!¥fffi^rfcr ^ofc 0 lOSBJWftl 0 0 0 c d/m 2 ^^b/cmfff46 . 0VT 
&ofc 0 i<Dgftt«|lai. 6mAT|«1 0 9 9 cd/m 2 ^ 
bfc D 5H#W&fcltt4 6 2 c d/m 2 , 8B#fff£^te3 21c d /m 

2 \ 1 2 H#r^fl tll2 14cd /m 2 — t M{ST b fc 0 12 R#ITO fc*5 3 lg 

1 
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N ' — fcT* {-f"7 9 1 — <i fls) — N N N' — *J7 a^~;v — ^V^y (£* 

T> a-NPD) Tf^SftSfc^to&teJBbTs lli7^CMtEL*? 

00cd/m 2 ^Uc„ r. GOiPf^te^/gfciU- 1 0 . 6mAX't^Wl0 8 

fafrt>h~r s smmi&vmytmMtel 2 6c d/m\ 8B^mm^2 s 2 c & / 

fcl 2 ^IW^fcjsrt 2 . 8 mAT\ 7 03*^F «fc "9 fcHSftS&sjs 




7 i: Inl^CO^-^T^tt^^s HTM- 2 (Rl=7x^;H, R2, R 
3 =H, n = 3 N = 18 9. 3°C N T g = 1 54. 5t), HTM- 3 (R 

1 = t e r t -7^/1^1, R 2 X R 3 =H N n = 3 N St& = 2 0 0. 5 °C, T g 
= 15 8. 1 °Ck HTM- 4 (R 1 „ R 2 N R 3 =H N n = 4 s ®4^= 173. 
1°C, Tg = 156. 5°Ck HTM- 5 (Rl, R2=7x=/H, R3=H, 
n = 3 „ iSt& = 2 0 4. 5°C N T g = 1 73. 3 °C) % HTM- 6 (R 1 „ R 2 
= 4 - t e r t -7^^7x^;H, R 3 =H N n = 3 N St& = 2 15. 0 °C, 

T g = i8i. o°o ^jEnm^utLx^mvtiBLm^'^ipmv, 

9 5 WMHTM- 1~HTM- 6(D, R l$:tJ«R 2©tt&tl4t^Tp - 
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3 





385fc#tt / cd • m-2 


HTM- 1 


5 3 0 0 i 


HTM- 2 


5 5 0 0 


HTM- 3 


5 5 0 0 


HTM- 4 


5 3 0 0 


HTM- 5 


5 4 0 0 


HTM- 6 


5 4 5 0 



m^m 9 



4 





2 4 mmm 


ioo 


a -NPD 


X 


X 


HTM- 1 


o 


O 


HTM- 2 


o 


o 


HTM- 3 


o 


o 


HTM- 4 


o 


o 


HTM— 5 


o 


o 


HTM- 6 


o 


o 



X : O : 
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;fci±}J!tte s 2003 ^ 12 n 26 0 \tim<D B ##fFffiIB (4#Jffi 2003-434432) 
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m at <o m m 



1. TIB— A9!5£ (1) -vm^foZT 




(1) 



R1 N R 2MR 3 Htm — T'WioTU < zkStM^ £H(HSfctf s 4 ~ 8 

-egm £ ^fc r y n i± 3 £ fc j* 4 

2. TI2— ^ (1) t*$tl5flEL*^ffl|ffi: 



R 3V7 





(1) 



5£4\ Rls R 3«[r!— ^^oTt^OkitJlC^ ^*«fc*«4~8 
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3. TIB— (1) ^$tl5fh7 5y^M^ft5f«iELi 



5£<^ R1 N R 2^R 3 — nS^oTt «t <7K*M^^ 4 ~ 8 

•C*** tbfcT y — A-K^rS U n J± 3 * fete 4 £r^-T 0 

5. HUfBIE?L#i^ji^ x — (1) T?*£*L3T h7 5 Wfc^fcfc^fc 




(1) 
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7. s4R_bjcHMB N jEiimmm, m^mmmRx^mm^im^mmvtimm 

8. TIB— 1« (A) hV 7x^7 5 / tT7 *=/Wb^4fc 
TIB— fl£5£ (B) T'^ ^ n T 4 i ©i^fe^fir 5 It^ & 

ft 5, TIB— ^ (1) "e^^ttS-r- b 7 5 Wb^O$!l3l^iSfe : 



o 3 m.T/u^/um, ittor y — /^s* fcti&aHfca* 4~8©3 fsr/^^s 




(A) 




(B) 



5£cK X^D^^^tU n«3 $fc{i4Sr*-T ; 
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5^t\ RK R 3 fi|?r|— -Cfc&fcoTfc «fc < TkSfcJBSC^ JfcMfctf* 4 ~ 8 

9. TIB— jR^; (c) •v&£frz&T$ ste&tokTft— JKsS: (d) -e* 

IB— 1« (E ) -e^^tt^^n^Wb^tO^KJ^^fT^ ri:a>£>fc5 N T 
IB— $$5$ (2) t**$ti§r b7^; Wfc^lfcoftl&^Sfe : 




(C) 
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5*;^ R 1&TJ«R 2«|rI— T? tl^ott £<7K*I^. ^itife^ 4 ~ 8 <D 3 
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